Abstract: Economic polarization is a special manifestation of economic disparity which intensifies the gap between the rich and the poor in a region and brings about a series of social problems. Though more and more scholars are studying the phenomenon of economic polarization, there are few studies on polarization level division and early warning analysis in the existing literature. The main purpose of this paper is to propose a standard for rationally dividing the level of economic polarization. This paper firstly analyzes the current situation of economic polarization by using the economic data of 54 counties and cities in Jiangsu Province from 2000 to 2016 and secondly predicts the economic polarization level of Jiangsu Province from 2017 to 2015 through the grey model. We find that, according to the classification criteria of polarization levels, the phenomenon of economic polarization in Jiangsu Province is both not as serious as expected and at a moderate level of alertness. The results of this study can provide important reference value for the coordinated development of Jiangsu Province.
Introduction
In the process of regional development, a difference in regional economic development is an extremely common phenomenon. Whether in developed or developing countries, there will always be unbalanced development of regional economies and different degrees of difference for many reasons such as the influence of natural and historical factors, institutional factors, and cultural factors. From the perspective of world economic organizations, there are obvious differences between countries, such as the countries in the European Community. Additionally, there are differences between developed and underdeveloped regions in a country, such as the southern and northern parts of the United States, the eastern and western parts of Germany, the southeastern and northern parts of the United Kingdom, and the eastern and western parts of China; regarding a region within a country, there will also be serious regional development imbalances. Therefore, regional economic development differences are a universal and international matter.
Economic polarization as a special manifestation of economic differences has always been a hot issue in several related fields. Beginning in the 1990s with the continuous exploration of the connotations of economic polarization [1, 2] , the exploration of relevant theories has been enriched and has mainly focused on the direction and quantity of polarization development. The first one is the "single polarization theory"; that is, things change in a single direction, turn to the high end, or turn to the low end. Representative theories include the growth pole theory, gradient transfer theory, regional development inverted "U" shape hypothesis, unbalanced growth theory, circle structure theory, point axis development theory, and central radiation theory, but, because economic development is in a dynamic non-equilibrium, the application scope of single polarization theory is limited. The second is the "multipolarization theory," such as the cyclical cumulative causal theory, central-peripheral theory, cluster economic theory, and network development theory. These theories argue that economic polarization is not only moving in a single direction but that multiple things may be occurring simultaneously, such as development towards the high-end and the low-end, thus forming distinct bipolar and multipolar phenomena. Therefore, the method of the quantitative analysis of the regional economic polarization level has gradually become a research focus.
In 1994, Esteban and Rey proposed the famous "Esteban-Ray Index" from the basic concept of polarization [3] . In the same year, Wolfson M. C proposed the "Wolfson Index" to measure the polarization of income and wealth distribution based on the Lorenz curve [4] . In 1998, Wang Y Q and Tsui K Y, based on the polarization measurement method proposed by Wolfson M. C, used a two-order axiom to derive a new class of polarization index, the "Tsui-Wang Index" [5] . In 1999, Zhang X and Kanbur R used the decomposable property of generalized entropy to propose the "K-Z Index" [6] . In 2002, Rodriguez and Salas proposed an extended Wolfson bi-polarization measure [7] . Based on these theories and methods, many scholars have begun to empirically analyze the economic polarization of different countries and regions.
First of all, regional economic polarization process and trends have become the preferred direction of research. The range of areas studied varies in size from study to study, with relevant research from large organizations such as world organizations [8] , countries [9, 10] , and regions [11] , to small groups such as urban agglomerations [12, 13] , economic regions [14, 15] , provinces, and cities [16, 17] . Due to the different social perspectives observed by scholars, the evaluation indicators used are also different, mainly focusing on economic indicators and social indicators, among which economic indicators mainly include GDP per capita [18, 19] , fiscal revenue [20] , per capita, industrial output value [21] , and industrial development [9] . Regarding social indicators, scholars have focused on studying many aspects; for instance, the polarization phenomenon in the salary level of some industries [22, 23] , employment rate [24] , and wage income level [10, 25] .
Secondly, because the disciplines have different understandings of economic polarization, economists are more concerned with the phenomenon of economic polarization and the discussion of research methods. Due to the spatial location characteristics of geography, the spatial pattern of regional economic polarization from a geographical perspective is unique. Some scholars have made an analysis of the spatial structure of regional economic polarization from the relevant theories of core-edge and growth poles [26, 27] , but such qualitative analyses do not have corresponding data support and verification, so more and more scholars have begun to try to perform spatial polarization analysis from a quantitative perspective. Besides that, model methods such as spatial autocorrelation [28, 29] , the urban energy level model [30] , gravity model [31] , and social geography [32] are increasingly used in the evolution of economic polarization spatial structures.
Finally, due to the rapid expansion of the level of economic polarization, the gap between the rich and the poor has widened, leading to a series of intricate social problems such as class confrontation, racial discrimination, and political struggles. Therefore, more and more scholars have begun to explore the mechanism of the cause of the two-level regional economic differentiation. Specifically, the main causes of regional economic polarization are as follows: The globalized economy and specialized information flow [33] ; openness and urban scale [34] ; industrial transfer [35, 36] ; regional spatial reconstruction [37] ; transformation of urban functional structure, foreign direct investment, technology introduction, and foreign population [38] ; regional development strategy, rural industrialization, and foreign direct investment [16] ; traffic conditions, political and economic status, local financial resources, industrial agglomeration [39] ; and factors such as the economic base and industrial structure transformation ability [40] .
Based on the existing literature, we find that the research on the theory and methods of economic polarization is outstanding, and scholars quantitatively describe the polarization of regional economies from different social perspectives, as well as the genetic mechanism behind this and the deeper society. Political influence can be explored in many ways.
The study of regional economic polarization has caused the social problems that this economic phenomenon may bring to be more visible, and so some scholars have tried to conduct predictive analyses of polarization [41, 42] . However, there is no unified standard for the level of economic polarization, and it is impossible to clearly distinguish the extremes and dangers of polarization; this has led to the government's inability to intervene in a timely manner during the operation of the market economy. Thus, the early warning and control of economic polarization is very important. This study proposes a standard for rationally dividing the level of economic polarization and judges the alert level of Jiangsu's regional economic polarization, using the grey model to predict the warning level of future economic polarization and development trends in the region.
The outline of this work is as follows: The next section focuses on research areas and methods. The third and fourth sections, respectively, discuss the temporal and spatial characteristics and early warning analysis of the polarization of economic polarization in Jiangsu Province. Finally, conclusions are presented in the last section.
Study Area and Research Methods

Study Area
According to the differences in natural characteristics and the economic development level, Jiangsu Province is divided into three sub-regions: The southern area (Sunan) includes Nanjing (provincial capital), Zhenjiang, Changzhou, Wuxi, and Suzhou; the middle area (Suzhong) includes Nantong, Taizhou, and Yangzhou; and the northern area (Subei) includes Xuzhou, Lianyungang, Suqian, Huai'an, and Yancheng [43] (Figure 1 ). There is a large regional disparity among the sub-regions, in which Sunan has traditionally been the most developed, followed by Suzhong and Subei. regional economies from different social perspectives, as well as the genetic mechanism behind this and the deeper society. Political influence can be explored in many ways. The study of regional economic polarization has caused the social problems that this economic phenomenon may bring to be more visible, and so some scholars have tried to conduct predictive analyses of polarization [41, 42] . However, there is no unified standard for the level of economic polarization, and it is impossible to clearly distinguish the extremes and dangers of polarization; this has led to the government's inability to intervene in a timely manner during the operation of the market economy. Thus, the early warning and control of economic polarization is very important. This study proposes a standard for rationally dividing the level of economic polarization and judges the alert level of Jiangsu's regional economic polarization, using the grey model to predict the warning level of future economic polarization and development trends in the region.
Study Area and Research Methods
Study Area
According to the differences in natural characteristics and the economic development level, Jiangsu Province is divided into three sub-regions: The southern area (Sunan) includes Nanjing (provincial capital), Zhenjiang, Changzhou, Wuxi, and Suzhou; the middle area (Suzhong) includes Nantong, Taizhou, and Yangzhou; and the northern area (Subei) includes Xuzhou, Lianyungang, Suqian, Huai'an, and Yancheng [43] (Figure 1 ). There is a large regional disparity among the sub-regions, in which Sunan has traditionally been the most developed, followed by Suzhong and Subei. Jiangsu Province is the ideal location to study economic polarization in provincial China for the following reasons. Since the reform and opening-up, Jiangsu has been one of the fastest growing and most dynamic provinces in China [44] . Its annual growth rate of major indicators for the national economy is faster than the national average. At the same time, however, the differences in Sunan, Suzhong, and Subei in Jiangsu Province are expanding, and the economic polarization is Jiangsu Province is the ideal location to study economic polarization in provincial China for the following reasons. Since the reform and opening-up, Jiangsu has been one of the fastest growing and most dynamic provinces in China [44] . Its annual growth rate of major indicators for the national economy is faster than the national average. At the same time, however, the differences in Sunan, Suzhong, and Subei in Jiangsu Province are expanding, and the economic polarization is becoming more and more significant. The gradient between the northern and southern parts of Jiangsu Province is expanding. The regional gap, the gap between the rich and the poor, and the gap between urban and rural areas are widening, and there are certain hidden dangers in the stable development of the social economy [45] . The per capita GDP ratio in Sunan, Suzhong, and Subei in 2016 is 2.23:1.55:1, the industrial-to-industrial ratio is 2.71:0.92:1, the total ratio of retail sales of social consumer goods is 2.36:0.73:1, the total ratio of imports and exports reaches 15.89:1.87:1, and the balance of deposits of financial institutions is 4.36:1.17:1. The continuous expansion of regional economic development and the increasing polarization of the economy have become an important factors in restricting the further development of the province's economy and society in Jiangsu Province; this restriction is not conducive to the stability, health, and coordinated development of the province's economy and society, and it poses a major threat to Jiangsu's leading economic position in the country. The region's leading economic status poses a major threat. Considering this background, the study into the status quo and evolution of regional economic polarization in Jiangsu Province is worthy of discussion.
Methodology
Measurement Method of Economic Polarization
This paper combines the three most classic methods: The Esteban-Ray index (ER index), the Tsui-Wang index (TW index), and the P index proposed by Wolfson. Among them, the ER index is a polarization index constructed from the perspective of the appearance (disappearance) of any group of random groups such as a group of people and income groups. (that is, "the middle class disappears"); the TW index and the P index are mainly attempts to divide a random group of people (e.g., income groups) into two groups, specifically by the median. Although the calculation principles followed by the three polarization indices are different, in order to avoid the measurement error and applicability of the single research method, the study measures the economic polarization in three ways for verification. The formula is as follows:
where N is the number of counties and cities in Jiangsu Province, p i is the population weight of county i, y i is the per capita GDP of county i, A is the standardization coefficient, and α is the sensitivity coefficient, α ∈ (0,1.6). This paper takes α = 1.5.
where K is the total population of the province, π i is the population of county i, m is the intermediate value of Jiangsu's per capita GDP, and θ is a positive constant scalar, r ∈ (0,1). This paper takes θ = 0.5 and r = 0.5.
where T is the median-related deviation, G and µ are the Gini index and average of Jiangsu's per capita GDP, m is the median of Jiangsu's per capita GDP, µ U is the average of the per capita GDP higher than the median, and µ l is the average of the per capita GDP below the median.
Measurement Method of the Economic Polarization Spatial Structure
The Kanbur-Zhang index (KZ index) is a polarization measure method that decomposes regional differences into regional differences and interval differences and uses the ratio of these two differences as the polarization level. Combined with our previous research results [16] , it is believed that the regional economic imbalance in Jiangsu Province is mainly reflected in the imbalance between urban and rural areas and between the three regions of Sunan, Suzhong, and Subei. Therefore, this paper uses the KZ indices of Sunan, Suzhong, and Su to analyze the changes of Jiangsu's economic polarization pattern in the northern and urban areas (urban and rural areas). The formula is as follows:
where BT is the difference between regions, WT is the difference within the region, r is the number of divided areas, Y is the per capita GDP of Jiangsu Province, Y r is the per capita GDP of the r region, f(y r ) is the proportion of the population of region r to the national population, and T r is the Theil index of region r. The KZ index divides the regional economic polarization of Jiangsu Province into three major regions and urban and rural areas, but there is no intuitive image that reflects economic polarization in the space from the county level. Therefore, considering the spatial interaction between counties and cities, the spatial polarization index model is constructed. The spatial polarization index refers to the spatial polarization of economic polarization in a certain geographical area; the more obvious the phenomenon of economic polarization, the greater it is [14] . Its formula is as follows:
where P i is the economic location of city i and R ij is the economic connection between city i and city j. In addition, in order to make the geographic areas of different sizes and populations comparable, the per capita GDP indicators of each county and city are used to measure the variable indicators of regional economic polarization. All data are sourced from the 2001-2017 Jiangsu Statistical Yearbook compiled by the Jiangsu Provincial Bureau of Statistics.
Temporal and Spatial Characteristics of Economic Polarization Evolution in Jiangsu Province
Time Evolution Feature
To explore the evolutionary characteristics of Jiangsu's regional economic polarization, we first measured the economic polarization level of Jiangsu Province from 2000 to 2016. The results show that the regional economic polarization evolution trends of Jiangsu Province from 2000 to 2016 measured by the three methods of the ER index, TW index, and P index are basically the same (Figure 2 ). This is similar to the research conclusions of other scholars in China; that is, the polarization of regional economic polarization in Jiangsu has weakened since 2000. The ER index, TW index, and P index have respectively decreased from 0.4092, 0.6555, and 1.1041 in 2000 to 0.3639, 0.6190, and 0.9671 in 2016. Among them, the P index has the largest fluctuation, while the TW and ER indices are relatively flat. This is mainly because the P index is a polarization measurement method based on the Lorenz curve, and the calculated value is larger than the TW and ER indices, so the degree of volatility is more obvious. According to the trends of the ER index, TW index, and P index, the evolution process of regional economic polarization in Jiangsu Province from 2000 to 2016 can be divided into two stages as follows:
The Rising Period of Regional Economic Polarization Level (2000-2006)
Since 2000, in order to integrate the advantages of urban groups and promote regional economic and social development, the Jiangsu Government has successively implemented a series of policy measures. In 2000, the Jiangsu government started from the actual situation of regional economic development in the province and divided the province into three economic regions-Sunan, Suzhong, and Subei-and proposed "regional classification guidelines": That is, Sunan relies on Shanghai and needs to rapidly improve its overall development; the Suzhong area is supported by the Yangtze River industrial belt to improve the level of industrialization and promote a rapid rise; and Subei focuses on infrastructure construction, creating regional characteristic industries and exerting late-comer advantages. Subsequently, in order to seize the development opportunities for China's entry into the WTO, Jiangsu Province proposed the "development strategy along the Yangtze River" in 2003. The "Three Edges" (along the ShanghaiNanjing line, along the Yangtze River, and along the East Longhai Line) and "Four Edges" industrial belts (and along the coast) were proposed, respectively, in 2004 and 2005. The implementation of this series of regional development strategic measures and the rapid development of the social economy of the Yangtze River urban belt, coastal and Donglonghai town axis, and three major metropolitan areas (Suxichang, Nanjing, and Xuzhou) led to the continuous strengthening of regional economic polarization in Jiangsu Province.
The Steady Shift of Regional Economic Polarization (2006-2016)
Facing the fact that the difference between the North and the South of the province is expanding and the economic polarization is intensifying, the Jiangsu government is actively implementing its regional common development strategy. In 2006, the government proposed the "North-South Linkage and Joint Construction of the Subei Development Zone" and encouraged the major industrial transfer project in Sunan to settle in Subei. In 2008, the coastal area development strategy was proposed to better integrate the development of coastal areas with the acceleration of the revitalization of Subei. The "Twelfth Five-Year Plan" of Jiangsu Province proposes a regional coordinated development strategy and promotes regional coordinated development at a higher level than that proposed by the "Thirteenth Five-Year Plan". Under the guidance of the coordinated According to the trends of the ER index, TW index, and P index, the evolution process of regional economic polarization in Jiangsu Province from 2000 to 2016 can be divided into two stages as follows: Since 2000, in order to integrate the advantages of urban groups and promote regional economic and social development, the Jiangsu Government has successively implemented a series of policy measures. In 2000, the Jiangsu government started from the actual situation of regional economic development in the province and divided the province into three economic regions-Sunan, Suzhong, and Subei-and proposed "regional classification guidelines": That is, Sunan relies on Shanghai and needs to rapidly improve its overall development; the Suzhong area is supported by the Yangtze River industrial belt to improve the level of industrialization and promote a rapid rise; and Subei focuses on infrastructure construction, creating regional characteristic industries and exerting late-comer advantages. Subsequently, in order to seize the development opportunities for China's entry into the WTO, Jiangsu Province proposed the "development strategy along the Yangtze River" in 2003. The "Three Edges" (along the Shanghai-Nanjing line, along the Yangtze River, and along the East Longhai Line) and "Four Edges" industrial belts (and along the coast) were proposed, respectively, in 2004 and 2005. The implementation of this series of regional development strategic measures and the rapid development of the social economy of the Yangtze River urban belt, coastal and Donglonghai town axis, and three major metropolitan areas (Suxichang, Nanjing, and Xuzhou) led to the continuous strengthening of regional economic polarization in Jiangsu Province.
Facing the fact that the difference between the North and the South of the province is expanding and the economic polarization is intensifying, the Jiangsu government is actively implementing its regional common development strategy. In 2006, the government proposed the "North-South Linkage and Joint Construction of the Subei Development Zone" and encouraged the major industrial transfer project in Sunan to settle in Subei. In 2008, the coastal area development strategy was proposed to better integrate the development of coastal areas with the acceleration of the revitalization of Subei. The "Twelfth Five-Year Plan" of Jiangsu Province proposes a regional coordinated development strategy and promotes regional coordinated development at a higher level than that proposed by the "Thirteenth Five-Year Plan". Under the guidance of the coordinated development of these regions, the advantages of the post-development in Subei have gradually become prominent, and the Suzhong region has risen rapidly. Due to the impact of the financial crisis in 2008, Sunan began to adjust its industrial structure and transform its economic growth mode, which led to a slowdown in regional economic growth. As a result, the regional economic polarization in Jiangsu Province has steadily declined.
Spatial Characteristics
The ER index, TW index, and P index theoretically only verify the existence and evolution of regional economic polarization, which illustrates the phenomenon of clustering around the poles, but cannot explain which regions of regional economic polarization have agglomeration and differentiation in which directions. In order to further study the spatial structure of economic polarization evolution in Jiangsu Province, the KZ index and spatial polarization indices are used to analyze the regional economic polarization to express spatial considerations in the three regions, between urban and rural areas, and within 54 counties and cities (Figures 3 and 4) .
It can be seen from Figure 3 that the economic polarization between Sunan, Suzhong, and Subei is increasing, while the economic polarization between urban and rural areas, which is lower than the level of polarization between the three major regions, is generally shrinking. The economic polarization in Jiangsu Province is mainly reflected in the polarization between the three regions, while the polarization between urban and rural areas is relatively small.
Specifically, during different periods, the magnitude and trend of economic polarization between the three regions of Sunan, Suzhong, and Subei are different. The economic polarization between the three major regions in 2000-2009 showed a volatility trend and increased sharply during 2009-2016. The main reason is that, on the one hand, from the similarities and closeness of the historical foundation, economic strength, and geographical location of the counties and cities in Sunan, Suzhong, and Subei, the economic polarization level in the each three major regions is relatively small; on the other hand, the implementation of the regional coordinated development strategy has effectively alleviated the overall economic polarization phenomenon in Jiangsu Province due to the large economic base and location conditions between the three major regions of Sunan, Suzhong, and Subei. Therefore, compared with the level of difference in the each region, the differences between the three regions are still significant. development of these regions, the advantages of the post-development in Subei have gradually become prominent, and the Suzhong region has risen rapidly. Due to the impact of the financial crisis in 2008, Sunan began to adjust its industrial structure and transform its economic growth mode, which led to a slowdown in regional economic growth. As a result, the regional economic polarization in Jiangsu Province has steadily declined.
The ER index, TW index, and P index theoretically only verify the existence and evolution of regional economic polarization, which illustrates the phenomenon of clustering around the poles, but cannot explain which regions of regional economic polarization have agglomeration and differentiation in which directions. In order to further study the spatial structure of economic polarization evolution in Jiangsu Province, the KZ index and spatial polarization indices are used to analyze the regional economic polarization to express spatial considerations in the three regions, between urban and rural areas, and within 54 counties and cities (Figures 3 and 4) . It can be seen from Figure 3 that the economic polarization between Sunan, Suzhong, and Subei is increasing, while the economic polarization between urban and rural areas, which is lower than the level of polarization between the three major regions, is generally shrinking. The economic polarization in Jiangsu Province is mainly reflected in the polarization between the three regions, while the polarization between urban and rural areas is relatively small. Specifically, during different periods, the magnitude and trend of economic polarization between the three regions of Sunan, Suzhong, and Subei are different. The economic polarization between the three major regions in 2000-2009 showed a volatility trend and increased sharply during 2009-2016. The main reason is that, on the one hand, from the similarities and closeness of the historical foundation, economic strength, and geographical location of the counties and cities in Sunan, Suzhong, and Subei, the economic polarization level in the each three major regions is relatively small; on the other hand, the implementation of the regional coordinated development strategy has effectively alleviated the overall economic polarization phenomenon in Jiangsu Province due to the large economic base and location conditions between the three major regions of Sunan, Suzhong, and Subei. Therefore, compared with the level of difference in the each region, the differences between the three regions are still significant.
The process of economic polarization between urban and rural areas can also be divided into two stages: The urban-rural KZ index decreased sharply from 2000 to 2008 and showed increased volatility in [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . However, at any stage, the KZ index is less than 1, indicating that, unlike the polarization phenomenon in the three major regions, the internal differences between urban and rural areas are greater than the differences between urban and rural areas. This is mainly related to The process of economic polarization between urban and rural areas can also be divided into two stages: The urban-rural KZ index decreased sharply from 2000 to 2008 and showed increased volatility in [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] [2016] . However, at any stage, the KZ index is less than 1, indicating that, unlike the polarization phenomenon in the three major regions, the internal differences between urban and rural areas are greater than the differences between urban and rural areas. This is mainly related to the unique development model of Jiangsu Province: On the one hand, after the reform and opening up, Sunan adopted the township government as the main organization resource mode, vigorously developed township enterprises, and combined entrepreneurs and social idle capital. Therefore, it quickly crossed the stage of capital accumulation, and the rapid development of township enterprises in Southern Jiangsu was realized. Since then, the economic differences between cities and villages in Jiangsu Province have been continuously widened. On the other hand, with the implementation of the urban-rural integration strategy, the differences between cities and villages have gradually narrowed to become far less than the difference between the interior of the city and the interior of the village, so the comprehensive urban and rural KZ index is less than 1 and has gradually shrunk. Since 2008, affected by the international financial crisis, the export of goods, foreign investment, and product competitiveness of township and village enterprises in Sunan have been affected to varying degrees, so the economic development has been hindered and the difference in the villages between Sunan and Subei has begun to shrink, leading to an increasing trend in the urban and rural KZ index.
According to the evolution trend of polarization in Jiangsu Province (Figure 2) , 54 cities and counties in Jiangsu Province will be used by using the natural fracture method with the smallest intra-class difference and the largest difference between classes and the cross-sectional data of four inflection points in 2000, 2006, 2010, and 2016. The spatial polarization index is divided into four categories: (1) Polarized core area-refers to the region with high economic location and has become the polarization center of the region; (2) polarized inner margin area-refers to the higher economic location, but not reaching the pole. This is the level of the center of the chemical center; (3) polarization transition zone-refers to the relatively small economic location in the transition zone between the polarized zone and the non-polar zone; (4) polarization epitaxial zone-refers to the economical location is small, and other counties in the zone. The city's connections are small and are in the edge of polarization.
From 2000 to 2016, the spatial pattern change of economic polarization in Jiangsu counties and cities was generally consistent with the change trend of regional economic polarization level. The degree of agglomeration was large in the North and South, and the polarization effect was increasingly prominent. The polarized core area was mainly concentrated in Sunan County. The number of cities has increased slightly, and the polarized areas along the Yangtze and Subei have expanded and mainly developed around the polarized inner edge region.
Specifically, the polarization core area in the space is the smallest but gradually expanding. It is concentrated in the urban area of Southern Jiangsu. It gradually shows the contiguous situation centered on the urban area of Southern Jiangsu. The spatial form can be abstracted as a "single center" circle structure. The process of multi-center structure evolution has basically formed the two polarization core circles of Nanjing, Suzhou, and Wuxi.
The polarized inner edge region is small, and the quantity does not change much. The space is gradually distributed by the distribution of Sunan and Suzhong along the banks of the Yangtze River, and there are scattered high-value discrete areas in a few counties (cities) in the Arctic.
The polarization transition zone is relatively small and is in a polarized zone and a non-polar zone. The distribution of the region has been expanding year by year and has a spatially distinct discrete distribution. By 2016, the spatial pattern had basically formed along East Longhai and along the Yangtze river
The number of such counties and cities in the polarization epitaxial zone has been decreasing, and the large-scale concentrated contiguous distribution in North Jiangsu has been broken by the polarization transition zone and the polarization inner zone counties and cities. It has gradually formed a relatively discrete distribution pattern.
Early Warning Analysis of Economic Polarization Level in Jiangsu Province
Standardization of Economic Polarization Level
At present, the internationally accepted indicator for measuring economic differences is the Gini coefficient (G), and there is a clear phase division. The Gini coefficient has a great relationship with the P index, which measures the economic polarization level, as above; it is one of the indicators necessary for the P index calculation. Therefore, we first calculated the Gini coefficient of economic development in Jiangsu Province from 2000 to 2016, used the P index as the dependent variable (Y) and the Gini coefficient as the independent variable (X), carried out regression analysis, and constructed a linear regression equation model between the two (Equation (6)).
The goodness of fit of the regression results was R = 0.95, the adjusted goodness of fit R 2 = 0.94, the F statistic was 288.54, and the significance probability was 0.0000. Then, the coefficient of G and the constant term C passed the test at the level of significance of 1%. The test shows that the overall fit of the equation is good, and there is a relatively positive linear correlation between the P index and the Gini coefficient. According to the UNSD and other organizations' division criteria for the Gini coefficient, the P index is also divided into corresponding standards, and the level of economic polarization in Jiangsu Province from 2000 to 2016 is graded and alerted (Table 1) . In 2000, the per capita GDP of Jiangsu Province was 1.10, which was at a medium level and required an appropriate alert. In 2004-2009, the economic polarization level first expanded and then narrowed in Jiangsu Province. At this stage, the economic polarization level was relatively high and was at a high level of alert. In 2010-2016, the economic polarization level further narrowed in Jiangsu Province. The P index of per capita GDP decreased from 1.25 in 2010 to 0.97 in 2016. At this stage, the economic polarization level was moderate and required an appropriate alert level.
Forecast and Warning of Economic Polarization
The occurrence and development of economic polarization in a region often has no obvious regularity and some missing information, so it cannot be directly observed and predicted. According to our previous research [16] , there are many factors affecting economic polarization, such as historical basis, location conditions, and spatial strategy, but these factors are constantly changing and some cannot be quantified.
Grey system predictive modeling is used to transform the actual value of a phenomenon in a certain time series into a differential equation, thus establishing a development model of the abstract system [46] [47] [48] [49] . Under the circumstances, it is more reasonable to use the grey model to predict the economic polarization level of Jiangsu Province. Utilizing the grey system theory modeling software (GTMS3.0), the single-sequence first-order linear dynamic model-namely the GM (1,1) model-was used to predict the economic polarization P index of Jiangsu Province (Table 2) . Through calculation, the predicted value of the economic polarization P index in Jiangsu Province from 2000 to 2016 was obtained, and the accuracy of the model was tested ( Table 2 ). The predicted value of the economic polarization P index of Jiangsu Province showed a trend of increasing first and then decreasing, which was consistent with the trend of the actual values. Secondly, the relative error between the predicted value and the actual value was, at less than 0.1, generally small. The average relative error was 0.0433, which is a secondary accuracy. The absolute correlation between the predicted and actual values of the P index was 0.9844, which indicates that there is a strong relationship between the actual value and the predicted value. In a word, the model is a long-term forecasting model. Without large market fluctuations and policy changes, the model has higher precision, and the predicted results are more credible. Therefore, it is preferable to use the GM (1,1) model to predict the P index in Jiangsu Province.
According to the model calculation, the development coefficient a = 0.0107, and the grey action amount b = 1.3442 and b a = 125.6262, so the grey prediction model result is as follows: 
whereX(K) is the predicted value of the K phase and x (0) (1) is the P index of economic polarization in Jiangsu Province in 2000. According to formula 6, the economic polarization level of Jiangsu from 2017 to 2025 is predicted, and the polarization level of the time period is analyzed by early warning (Table 3) . It can be seen from Table 3 that the economic polarization level of Jiangsu Province will decrease year by year from 2017 to 2025. The P index will decrease from 1.1168 in 2017 to 1.0251 in 2025. The polarization level is at a moderate level, and the alert level is moderate.
Summary and Conclusions
In this study, we analyzed the spatial and temporal evolution characteristics of economic polarization in Jiangsu Province from 2000 to 2016 and proposed a standard for rationally dividing the economic polarization level and judging the alert level of Jiangsu's regional economic polarization. Finally, the grey model was used to predict the future economic polarization level and development trend of the region. Three conclusions can be drawn. Secondly, the economic polarization between Sunan, Suzhong, and Subei is increasing; the economic polarization between urban and rural areas first reduced and then strengthened, and the level of economic polarization between urban and rural areas is much lower than the polarization level between the three regions. The degree of economic polarization in counties and cities is quite different from north to south, and the polarization effect is increasingly significant. The polarized core area is mainly concentrated in Sunan, and the number is slightly increased. The polarized areas along the Yangtze and Subei are expanding and mainly developing around the inner edge of polarization.
Finally, the economic polarization of Jiangsu Province was at a moderate level and moderate warning stage from 2000 to 2003 and from 2010 to 2016. However, from 2004 to 2009, it was higher and at a high level of alert. Using the grey correlation prediction model to predict the economic polarization level of Jiangsu Province from 2017 to 2025, it was found that the level of polarization shows a clear trend of shrinking year by year, which has been at a moderate level and a moderate alert.
To this end, this paper proposes the following countermeasures: (1) We should constantly accelerate the economic construction of urban and rural areas in Northern Jiangsu and reduce the economic differences between cities and villages in Jiangsu Province; (2) the government should accelerate the construction of urban-rural infrastructure and continuously improve the basic public services in urban and rural areas to effectively solve the problem of people's livelihood; (3) we should improve its ability to regulate regional economic polarization, strengthen support for the Northern Jiangsu region, promote exchanges and cooperation between the North and the South, and strive to narrow the North-South gap.
Our article has theoretical and practical significance, in terms of the division of economic polarization levels, analysis and prediction of regional economic polarization alert levels, and the promotion of regional coordinated development. However, our research has several limitations that should be addressed in the future. First of all, this paper only measures the level of economic polarization from the perspective of per capita GDP, and the indicator system is not perfect. Therefore, studying economic polarization and conducting predictive analysis from multiple perspectives such as regional economic, social, and geographical environment will be the focus of our future research. In addition, the timing of our research was not long enough, and we will try to study the characteristics of economic polarization since the reform and opening-up in China. Finally, this study only analyzes and warns the economic polarization of Jiangsu Province, but economic polarization is a universal phenomenon. In order to avoid the economic and social problems, the economic polarization in different spatial backgrounds will be discussed. Early warning analysis is also very important, so we will try to enlarge the research area and analyze it in China-and even other countries and regions-in order to provide deeper valuable theoretical and practical references.
